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Background
Childhood encephalitis causes long-term neurocognitive disability, which may lead to secondary

Methods
Study population: Children without pre-existing neurological disorders between 3 months and 18

Discussion
Our collective goal with this proposed study is to validate the feasibility and diagnostic accuracy of an

expanded testing plan for children with encephalitis in a low-middle income, tropical country, and to
morbidity such as poor academic achievement and social isolation [Bagdure, Khandaker]. This is
particularly problematic in resource limited, tropical countries, where the burden of vector-borne viral

years of age who meet the International Encephalitis Consortium’s diagnostic criteria for Acute
Encephalitis Syndrome will be enrolled. Laboratory Testing: CSF will be submitted for mNGS and

begin to characterize the frequency, severity and type of neurocognitive outcomes seen in such
children. This summer we will perform mNGS on approximately 30 CSF isolates collected from

encephalitis is substantial, yet the resources for identifying the myriad of pathogens involved and

characterizing the resulting neurocognitive sequelae are limited [Mbuba, Cameron]. To our knowledge,
comprehensive assessments of neurocognitive function following tropical childhood encephalitis have

cell-based testing for auto-immune encephalitis and serology (Dengue/Japanese Encephalitis virus),
in addition to standard of care culture. Blood will be analyzed for serological evidence of infection

children with encephalitis in Sri Lanka, and perform neurocognitive testing with the CANTAB on 30

children with encephalitis and 30 healthy controls to generate pilot data for an upcoming NIH grant
submission.

not been performed (neither with the use of comprehensive testing assessing multiple domains of
cognition, nor with serial measurements nor with the assessment of long-term outcomes following

(West Nile virus, Dengue virus, Japanese Encephalitis virus) with acute and convalescent serology.
Any standard of care EEG testing and imaging will be recorded as well.

discharge). We hypothesize that the risk of neurocognitive sequelae following encephalitis is pathogenspecific, and that the use of an expanded, on-site diagnostic approach to the disease in tropical regions
(portable metagenomic Next Generation Sequencing (mNGS) of the CSF, CSF and serum serological
analyses and cell-based analysis for auto-immune encephalitides) would increase diagnostic yield. When
coupled with comprehensive, serial and long-term neurocognitive evaluations, a more nuanced

Children with encephalitis and age and gender-matched controls will undergo comprehensive
neurocognitive evaluations with the Cambridge Automated Neuropsychological Test Automated Battery
(CANTAB) will be performed, assessing executive function, attention and psychomotor speed and

of cognitive rehabilitative efforts in a systematic and controlled fashion. Such work would be aimed at

using words in Sinhala and non-words which are phonotactics of words in Sinhala (words with a

the ‘Strengths and Difficulties’ questionnaire will be completed by all families, as well as four scales

Hypothesis: Use of an expanded diagnostic evaluation in Sri Lankan children with encephalitis will be
feasible and will increase diagnostic yield compared to historical controls.
Specific Aim 2: Characterize the frequency, severity and spectrum of pathogen-specific and overall
neurocognitive deficits after encephalitis in Sri Lankan children over time

validated for use in cerebral palsy assessing motor function. All outcome assessments will be repeated at
6 and 12 months after discharge. At one year, academic difficulties (Grade Point Average, listing of any

improved health, such endeavors may have lasting impacts on the well-being of affected children.
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study of adults recovering from West Nile virus encephalitis, children will primarily exhibit deficits in
executive function. Furthermore, as different central nervous system pathogens exhibit differential
affinity for different regions of the brain, we anticipate that pathogen-specific neurocognitive deficits

Hypothesis: Encephalitis survivors will demonstrate pathogen-specific deficits in cognition,

will arise over time. These deficits will not be stable, particularly early on after discharge, but will

particularly executive functioning, compared with controls. This in turn will be associated with

reflect a more dynamic process over time.

difficulties in both academic and home settings compared with siblings.

improving academic and functional performance of affected children, an approach which currently
lacks rigorous systematic study. As education is a route to advancing socioeconomic status and

future study of cognitive rehabilitation and resource allocation for children with encephaltis in resource-

with encephalitis in the low-middle income, tropical country Sri Lanka

the children progress through developmental stages and face increasingly difficult cognitive demands

reasoning skills with the ‘Raven Matrices.’ Two novel Sri Lankan tests in will assess verbal memory

permissive word structure for a given language). To measure the functional impact of any deficits,

Specific Aim 1: Assess the efficacy and feasibility of an expanded diagnostic evaluation in children

childhood encephalitis. This would create a large cohort which could be followed throughout

in school. More importantly, we plan to use such data in future studies to begin to evaluate the effect

comprehensive, long-term serial neurocognitive follow-up. It is hoped that our findings may inform

Objectives

nuanced understanding of overall and pathogen-specific neurocognitive deficits in survivors of

memory. Motor function will be assessed with the ‘Grooved Pegboard’ test, and non-verbal analogic

To test this hypothesis, we will partner with 3 academic medical centers in Sri Lanka to pilot the

limited regions of the world.

site or multi-country project whose goal would be to generate sufficient power so as to provide a more

childhood to monitor for deficits in neurocognition and academic function which may only appear as

understanding of pathogen-specific sequelae may emerge.

use of an expanded, on-site diagnostic evaluation of children with encephalitis, coupled with

The data arising from this project overall is anticipated to inform the creation of a larger, multi-
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